
Chlorophyll 
properties- 

Same? Different?



Background information and 
Rationale
Chlorophyll is the substance  that gives plants their green color, It 
helps plants absorb energy and  nutrients in photosynthesis. 
Chlorophyll is commonly used for supplements for healthy hair, 
fighting body odors, cleaning intestines, and even reducing the 
risk to get cancer (medicalnewstoday.com).
There are 4 types of chlorophyll, chlorophyll a, found in all higher 
plants, algae and cyanobacteria; chlorophyll b, found in higher 
plants and green algae; chlorophyll c, found in diatoms, 
dinoflagellates and brown algae; and chlorophyll d, found only in 
red algae (sciencedirect.com). The structure consists of 
magnesium in the center, surrounded by nitrogen(porphyrin ring), 
and has a carbon-hydrogen phytol tail. (britannica.com)
Vegetables(specifically leafy greens) all have different chemical 
compositions - obviously - they look and taste different. 



Research Question and Hypothesis

Will Chlorophyll extracted from different plants, 
have different properties?

If I measure the Ph, color, etc. of Chlorophyll from 
one plant, it’s results will differ greatly from 
another plant.



Materials
- Green vegetables(Basil, Spinach, Parsley, Kale)

- Water

- Rubbing Alcohol

- Pan

- Distilled Water

- Ethanol/Alcohol

- Beaker

- ph tester

- ph test strips

- refractometer

- thick paper

- column

-spoon

-cling film



Procedure: Part 1
Method 1:

1. Chop up 23 grams of spinach leaves. 
2. Add into pan along with 10 ml of grain alcohol/ethanol.   
3. Mix and press with spoon until liquid turns green.
4. Put into closed plastic container.
5. Leave in room temperature for an hour. 2:20-3:20

Method 2:

1. Repeat steps 1-4
2. Cover saucepan(to avoid losing ethanol) and boil for 1 minute. 
3. Cool down, put into covered plastic container.
4. Leave for an hour 2:45-3:45

Method 3:

1. Chop up 23 grams of spinach leaves. 
2. Add into pan along with 10 ml of tap water .
3. Mix and press with spoon until liquid turns green.
4. Put into closed plastic container.
5. Leave in room temperature for an hour. 3:00-4:00

Conclusion: The 2nd method created rather concentrated  chlorophyll compared to the other 
solutions.



Procedure: Part 2

1. Chop up 23 grams of spinach leaves. 
2. Add into pan along with 100 ml of grain alcohol/ethanol.   
3. Mix and press with spoon until liquid turns green.
4. Cover saucepan(to avoid losing ethanol) and boil for 1 minute. 
5. Cool down, put into covered plastic container.
6. Repeat these steps with Parsley/Kale/Beetroot leaves
7. Measure each result with Ph testing strips 
8. Dilute each substance till concentration of ethanol is 12.5% with water to be able to measure with 

refractometer, otherwise it’s immeasurable
9. Dilute each substance the same way again. Then measure with ph meter.

10. For thin layer chromatography we take each substance and drop some in a line on thick paper
11. Then put the sheet upright in a pot of  Ethanol
12. Cover in cling film and wait for results
13.
14. For column chromatography use put equal parts of  each substance in a column
15. Elute with water
16. Wait for results



Results and Data Visualization

The colors of the resulting substances are clearly different, the spinach 
and Parsley are similar, but the Parsley is slightly darker. The Kale is 
surprisingly light compared to the rest, The Beet is brownish-green 
compared to it’s green counterparts-- which isn’t surprising as the beet 
leaves had red veins.

The Ph strips tell a different story, all 4 strips showed the same green 
color, According to the color reference sheet, they’re all 7’s meaning 
neutral, seems like it just measured the ethanol concentration(images 
not available).

Sugar level test: Spinach 2.8 brix, Parsley 2.8 brix, Kale 3.3 brix, Beet 3 
brix

Ph Meter test: Spinach 3.0, Parsley 3.1, Kale 2.9, Beet 2.9



Kale has the highest sugar content and the Parsley has the smallest. They are all quite  acidic.



Thin Layer Chromatography The substances are in the 
order of spinach, parsley, 
Kale, and Beet.

The Spinach and Parsley 
are similar because of 
coloring and concentration 
but it’s hard to understand 
what each section means 
since the results are 
different from examples on 
the internet.

The Kale and Beet are 
barely visible meaning they 
probably have very low 
concentrations of 
everything. 



Column chromatography

The Parsley and Spinach 
have strong 
concentrations of 
components towards the 
bottom of the column 
while the Kale and Beets 
shows barely visible 
concentrations towards 
the top of the column. 
This suggests the 
substances all have 
different components.

Spinach         Parsley        Kale         Beets



Spinach

.

RGB: 
0.151 , 0.270 , 0.092

Parsley 
RGB: 0.138 , 0.132 , 
0.073

Very similar to Spinach except the 
green peak is in a different area.



Kale

.

Beet 

RGB: 
0.23 , 0.689 , 0.018

All other results have colors 
overlapping but this one’s colors 
are separated.

RGB: 
0.234 , 0.125 , 0.074

Similar coloring on the chart to 
the other substances despite 
its color appearance to the 
naked eye.



Discussion and 
Interpretation

Results compared to hypothesis. Hypothesis: If I 
measure the Ph, color, etc. of Chlorophyll from one plant, it’s 
results will differ greatly from another plant. Results for all tests 
were similar, no substance differed greatly from another.



Conclusions and Ideas for Future 
Research

I have answered my hypothesis and concluded that I 
wasn’t completely wrong but not completely right. For 
future ideas I would experiment with more plants and 
use a different method to extract chlorophyll as my 
process was somewhat improvised and not taken from 
a confirmed site.   
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